Stimulation of phospholipid synthesis in HeLa cells by epidermal growth factor and insulin: activation of choline kinase and glycerophosphate acyltransferase.
The cultivation of HeLa cells in the absence of growth factors reduced proliferation with a considerable decrease in the phospholipid content. A single addition of EGF or insulin was not enough to stimulate proliferation, but still sufficient to efficiently restore the phospholipid content to the level of serum-grown cells. Both EGF and insulin stimulated the synthesis of major phospholipids in HeLa cells. Irrespective of whether cells were stimulated or not, the phospholipid composition and the phospholipid/protein ratio remained constant, suggesting the existence of a mechanism that keeps them constant under varying conditions. The degradation of phosphatidylcholine was not affected by EGF or insulin. Both EGF and insulin increased choline kinase activity equally and promoted the conversion of choline to cholinephosphate, accompanied by an expansion of the cholinephosphate pool in treated cells. The level of glycerophosphate acyltransferase was enhanced by EGF and insulin but EGF was more effective than insulin. The present results provide evidence that one of the roles of EGF and insulin during cell growth is to stimulate the synthesis of phospholipids.